University of South Florida

Digital Commons @ University of South Florida
Beneath the Forest

Newsletters and Periodicals

April 2014

Beneath the Forest
Johanna L. Kovarik

Follow this and additional works at: https://digitalcommons.usf.edu/beneath_the_forest

Recommended Citation
Kovarik, Johanna L., "Beneath the Forest" (2014). Beneath the Forest . 7.
https://digitalcommons.usf.edu/beneath_the_forest/7

This Book is brought to you for free and open access by the Newsletters and Periodicals at Digital Commons @
University of South Florida. It has been accepted for inclusion in Beneath the Forest by an authorized administrator
of Digital Commons @ University of South Florida. For more information, please contact
scholarcommons@usf.edu.

Volume 7, Issue 1

Spring 2014

“Beneath the Forest" is a biannual newsletter published by the Forest Service of the U.S. Department of Agriculture.
Edited by Johanna L. Kovarik, Minerals and Geology Management Centralized National Operations

Inside this Issue…and much more...

Page

Fuel Spill in Sloans Valley, Kentucky

3

The Oklahoma White-Nose Syndrome site and Rocky Mountain Region Cave Policy

8

Rare and Uncommon Plants in Rockhouses

9

Status Update on Forest Service Research and Development Response to White Nose Syndrome

12

Beneath the Forest 1

Editor’s Notes:

CAVE AND KARST
CALENDAR OF EVENTS
-------------------------------------------------------------------------------

I am pleased to present our 12th issue of Beneath the
Forest, the Forest Service cave and karst newsletter,
published twice a year in the spring and in the fall. Our
next issue will be the fall issue in November of 2014.
Articles for the Fall 2014 issue are due on October 1st,
2014 in order for the issue to be out in November 2014.
We welcome contributions from stakeholders and

Karst Without Boundaries
June 5 - 15 2014

volunteers as well as forest employees. Please encourage

Trebinje, Croatia

resource managers, cavers, karst scientists, and other
speleological enthusiasts who do work on your forest to
submit articles for the next exciting issue!

http://diktas.iwlearn.org/
————————————————————

National Speleological Society Convention
July 14 - 18 2014

Cover art: Portion of leaf showing strong veins and
involucres. See article, page 9. Image: David D. Taylor

Contributors and Entities represented in this issue:

Huntsville, Alabama

Sybill Amelon
Forest Service, Research and Development

http://nss2014.caves.org/
——————————————————–-

Sandra Baker
Flathead National Forest

International Workshop on Ice Caves

Rob Blair

August 17 - 22 2014

Kentucky Division of Water

Idaho Falls, Idaho
Lee J. Florea, Ph.D.

http://www.iwic-vi.org/index.html

Ball State University

—————————————————————

Brent Robinson
Coronado National Forest

Geological Society of America
Trey Schillie

October 19 - 22 2014

Forest Service, Rocky Mountain Region

Vancouver, British Columbia, Canada

David D. Taylor

http://www.geosociety.org/meetings/2014/

Daniel Boone National Forest
William Walden

**with Forest Service and karst-specific sessions!

National Speleological Society
Cynthia D. West
Forest Service, Research and Development
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Fuel Spill in Sloans Valley,
Kentucky on January 30, 2014:
Report on Response and
Tracing Activities
Lee J. Florea, Ph.D.
Department of Geological Sciences
Ball State University

Rob Blair
Kentucky Division of Water
Watershed Management Branch, Groundwater Section

William Walden
National Speleological Society

Introduction
In the early morning of January 30, 2014 a tanker
truck owned by Lake Cumberland Shell and carrying
8,200 gallons of gasoline crashed through the guardrail
on the side of US 27 in Sloans Valley located in
southern Pulaski County, Kentucky. Approximately
7,750 gallons of gasoline were released to the
environment and 450 gallons were recovered from the
wreck site. Spilled gasoline flowed westward through a
culvert and down a small surface drain that flows from
the highway into Sloans Valley. This short report is
largely the result of work performed by authors Blair
and Walden and summarizes the initial response to the
event and subsequent tracer tests.
Sloans Valley is underlain by Mississippian-age
limestone that includes significant karst features. Of
primary relevance is the Sloans Valley Cave System, a
well-known and extensive cave comprising more than
25 miles of surveyed passages. In the adjacent valley to
the east, cavers have surveyed the Neeleys Creek Cave

A typical scene in a karst area in Sloans Valley, Eastern KY.
Image: J. Kovarik

System, which contains more than a mile of mapped
cave. Most land overlying these caves is privately held;
however, the upstream portion of Sloans Valley,
including the Minton Hollow Entrance is part of the
Daniel Boone National Forest (DBNF). The Minton
Hollow section of Sloans Valley Cave is a known
hibernaculum for Indiana Bats. Surface waters from the
ridges surrounding these valleys sink into the
underlying karst aquifers at the contact between the
sandstone and shale of the Breathitt Group and the
Pennington Formation and the limestone of the Slade
Formation. Groundwater within both cave systems
discharges to Lake Cumberland at the former river
level, which is approximately 640 ft AMSL. Due to
inundation by lake water, the lower reaches of each
cave system are completely flooded, making access and
monitoring difficult.
Immediate Response
The fuel from the spill travelled down a dry streambed
that is composed of cobbles, gravel, sand and silt where
it rapidly infiltrated into the colluvium. Shield
Environmental, their subcontractors, and state-level
emergency response teams have conducted monitoring
and investigative activities.
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(Sloans continues on page 4)

The results of the tracer tests in the Sloans area. Numbers on map refer to monitoring sites listed in Table 1, below.
(Sloans continued from page 3)

The activities of those groups is not completed and
therefore not included in this report. However
excavations have suggested that the colluvium of the
streambed retained some of the fuel to a depth of 20 to
30 feet. An unknown portion of the spill penetrated into
the epikarst and the underlying systems of cave
passages. For several days following the incident strong
odors of gasoline and related hydrocarbons were
detected at locations distant from the spill, largely
emanating from karst features. At first, fumes were
concentrated in the vicinity of dry valley containing the
spill—three new caves were identified as part of the
search for odors. After a week, odors were detected in
several of the classic entrances of Sloans Valley,
(Sloans continued on page 5)

Site
No.
1

Type
Cave Stream

Elev.
(ft)
760

Cave Spring

800
785

805

2

Site Name
Great Rock Sink-East
Entrance
Gholson Cave #3

3

Gholson Karst Window*

4
5

Gholson Karst
Window-Minor*
McKee Spring

Karst
Window
Karst
Window
Spring

6

No Hunting Springs

Spring

840

7

Neelys Creek Cave

Cave Spring

720

8

Neelys Creek Crevice

Spring

705

9

Neelys Karst Window**

740

10

Lake Cumberland Upstream

Karst
Window
Failsafe

700

11

Lake Cumberland
Downstream

Failsafe

700

785

Table 1. Sites monitored for traces. *Gholson Karst Window
has three unique outlets that were monitored separately. Due
to proximity and map scale Sites 3 and 4 are mapped as single
point, but were monitored separately. **Neelys Karst Window
used as back up monitoring point during flood only.
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(Continued from Sloans page 4)

including Post Office, Garbage Pit, Screaming Willy,
and Great Rock Sink. It is not known where the
presence of fumes is related to the migration of the
product, convection along air currents, or both.
Tracer Tests
As part of the response to this incident, dye traces were
proposed to determine the general path that fuel may
have followed in the underlying karst aquifer and to see
if there was a connection to the karst aquifer in Neelys
Creek. Kentucky Division of Water (DOW) personnel
with assistance from Kentucky’s Environmental
Response Team (ERT), Shield Environmental, and
Ralph Ewers led tracer tests. Monitoring points for the
dye traces are summarized in Table 1 and were chosen
following surveys of the area by ERT, Shield and
DOW and consultation with Dr. Ewers and other
cavers.
Initial tracer tests were designed to mimic fuel
infiltration into the intermittent stream channel as
closely as possible. Initial reconnaissance determined
that the impacted streambed lost water to the
subsurface along most of its reach. Therefore, two
locations in the impacted streambed were identified as
the most promising injection points. A third dye
injection was made into a cave stream south of the
impacted stream and perched approximately 40 feet
above the valley floor. This site was chosen to further
delineate groundwater flow in the surrounding area.
Figure 1 is a map that summarizes traces from this
investigation combined with existing traces archived at
the Kentucky Geological Survey.
Gholson Swallet is a moderate-flow sink point along
the impacted streambed (Figure 1). It forms a swallet
pool with no unique infiltration point, but will allow
surface flow up to approximately 0.05 ft3/s to sink into
the subsurface. On February 22, 2014 approximately

Injection
Location, Date
and Time
Gholson Swallet
February 22, 2014
12:54 PM

MW 2 to Pond
Swallet
March 6, 2014
6:27 PM

Gholson Cave # 1
March 21, 2014
3:40 PM

Dye Type/
Amount
Uranine
3.75 lbs

Eosine
4.5 lbs

SRB
8 ounces

Initial Recovery
Location(s) and Date(s)
Great Rock Sink – East
Entrance
February 25, 2014
Gholson Cave #3 and
Gholson Karst Window
March 7, 2014
Great Rock Sink-East
Entrance
March 11, 2014
Gholson Karst Window –
Minor
March 21, 2014
Gholson Cave #3, Gholson
Karst Window and Gholson
Karst Window-Minor
March 25, 2014
Great Rock Sink
April 8, 2014

Table 2. Summary of dye injection and recovery locations

3.75 pounds of Uranine dye was injected into this
swallet pool under moderate flow conditions. Dye
receptors at all sites were exchanged on February 25
and 27, and March 6 and 7. The cave stream inside
Great Rock Sink-East Entrance was the only location
where this dye was recovered (Figure 1, Table 2). Dye
recovery at Great Rock Sink-East Entrance was very
strong on each sample date.
MW 2 to Pond Swallet is a losing reach of stream
characterized by gradual infiltration of water over the
span of approximately 75 feet of channel. On March 6,
2014 4.5 pounds of Eosine were introduced in the
stream at MW 2 and infiltrated the subsurface between
the well and the Lower Pond under low flow
conditions. Based on observations made during
previous visits and on this date, it was believed that the
majority of the dye infiltrated into the subsurface at the
Lower Pond. On the morning of March 7, orange water
was reported at Gholson Cave #3.
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(Sloans continued on page 7)

Law Enforcement
Coordination with Local
Grottos
Brent Robinson

Coronado National Forest

Of all the crimes that occur on the public lands of the
United States, none is harder to observe than those that
occur in the caves under our stewardship. The extent of
the vandalism, mineral theft, archaeological resource
damage, and general criminal activity often goes
unnoticed and unreported. In the truest sense, out of
sight really is out of mind. With diminishing budgets
in law enforcement and recreational resource
components, outreach and coordination with frequent
local users and special-interest groups is key to
increasing the visibility of the crimes impacting the
caves. These groups spend significant time in the
underground resources, are especially committed to
their protection, and can readily identify changes or
damage occurring.
Over the past two years, Forest Service Law
Enforcement and Investigations (LEI) Special Agent
Brent Robinson (Coronado National Forest, Arizona)
made contact with local caving groups (“Grottos”)
through Connie Lane, Coronado NF Recreation Staff
Officer. Grottos and other caving enthusiasts had
ongoing relationships with the Coronado National
Forest but not a direct communication link with law
enforcement. This new outreach resulted in immediate
reports of cave vandalism and mineral theft.
In the first report, “Hidden Cave” located on the
Nogales Ranger District, was vandalized when a visitor
carved his name (“Dayde”) (see photo, above), his
girlfriend’s first name, and visit year into a previously
undisturbed flowstone.

Vandalism in Hidden Cave from “Dayde the Blade”.
Image: B. Robinson

“Hidden Cave” is a listed significant cave and
experiences high visitation. The reporting party
noticed that the visitation log had been signed by
“Dayde the Blade” on the vandalism date scrawled
upon the flowstone, secured the sign in log, and took
pictures of the damage. This evidence was submitted
to Special Agent Brent Robinson.
Working with only this information, Agent Robinson
was able to use social media and other investigative
methods to identify the vandal as a 19 year old Washington State resident. “Dayde the Blade” was issued a
violation of the 1988 Cave Protection Act, paid a $325
fine and submitted $1600 in criminal restitution to the
Coronado National Forest, which was designated for
the flowstone repair in “Hidden Cave.”
Building upon this success, local Grotto members
brought to the attention of Agent Robinson an Ebay
auction for minerals obtained from “Cave of the Bells”,
another significant cave on the Nogales Ranger
District. The listing was for a mineral sample of
Aragonite that listed its origin from “Cave of the Bells”
Santa Cruz County, AZ.
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(Coordination continued on page 7)

(Coordination continued from page 6)

(Sloans continued from page 5)

A formation from Cave of the Bells. Image: B. Robinson

Dye receptor exchanges and water samples collected
that day confirmed that Eosine was recovered at the
Gholson Cave #3 and all three springs in the Gholson
Karst Window. These analyses also illustrated that the
majority of the dye had already passed through these
sites within 16 hours of the dye injection. Dye receptors
were exchanged again on March 11 and the Eosine was
only recovered at Gholson Cave #3, Gholson Karst
Window, and Great Rock Sink-East Entrance. A third
round of dye receptor exchanges on March 21 showed
that Eosine had also reached Gholson Karst
Window-Minor (not shown on Figure 1). Dye receptors
and water samples collected on April 8 showed that
each of the Gholson sites and Great Rock Sink were
still positive for Eosine.

Although it appeared from the type face and aging of
the identification card that the specimen was most
likely obtained from the cave prior to the 1988 Cave
Gholson Cave #1 is perched on the southern valley wall
Protection Act, the offering for sale by the current Ebay of the impacted streambed, approximately 40 ft above
seller was a technical violation of the Act.
the valley floor. Gasoline fumes at this cave were
consistently too strong during initial traces to allow
Agent Robinson was able to identify the seller as a
entry; however, flowing water could be heard coming
California minerals dealer, made contact with him and
from behind a large breakdown pile that partially
explained the violation. The seller asserted that he had blocks the entrance. On March 21, the fumes had
recently obtained a mineral collection from the estate of diminished (likely due to warmer air temperatures) and
a Swiss individual and that he possessed three
entry was possible. The flowing water was exiting a
additional “flats” of similar Aragonite samples from
small conduit near the cave ceiling and dropping about
“Cave of the Bells.” Agent Robinson explained that by three feet into a vertical fracture choked with talus.
offering the items for sale, it would bring additional
Eight ounces of SRB were introduced at this sink point
interest in looting the minerals from this protected
within the cave. Dye receptors exchanged on March 25
cave. The seller agreed to donate the entire collection
showed that Gholson Cave #3, Gholson Karst Window
of Aragonite to the Forest Service for use in scientific
and Gholson Karst Window-Minor were extremely
and interpretive collections.
positive – the dye receptor at Great Rock Sink could
not be exchanged on this day. A second exchange on
Moving forward, the relationships and trust that have
April 8 showed that each of these sites were still very
been established between the local caving groups and
positive for SRB and that dye had also reached Great
Forest Service law enforcement will lead to greater pro- Rock Sink.
tection for the underground resources and more successful prosecutions for violations of the Cave Protection Act of 1988.
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The Oklahoma White Nose
Syndrome Site and
Rocky Mountain Region
Cave Policy
Trey Schillie

Forest Service, Rocky Mountain Region

During 2012 and 2013, all national forests in the
Rocky Mountain Region plus the Cimarron, Comanche,
and Pawnee National Grasslands participated in an
Environmental Assessment (EA) that compared
alternative approaches to White Nose syndrome. All 10
units selected the adaptive management alternative.
This adaptive approach includes 3 tiers of management
based on the status of White Nose Syndrome (WNS)
and the fungus
Pseudogymnoascus destructans (Pd):
Tier 1: Prior to the arrival of WNS in the Region:
White-nose syndrome is not confirmed within 250
miles of a Forest. Basic management approach: caves
are open with targeted closures for caves important to
bats.
Tier 2: After the arrival of WNS in the Region:
White-nose syndrome confirmed within 250 miles.
Basic management approach: all caves closed with
targeted openings possible.
Tier 3: WNS is endemic or has minimal impacts on
bat populations- revert to Forest Plan direction.
Implementing Tier 1 of the adaptive management approach
includes the following measures: Closure of known cave
hibernacula during the winter hibernation season
(approximately October 15 – April 15, exact dates to be
determined by each national forest).

WNS Occurrence Map. Image: PA Game Commission

Each management tier includes optional management
actions that may be implemented based on local
conditions (for example, year-round closure of
hibernacula; closures at maternity sites).
Scientists with the U.S. Geological Survey National
Wildlife Health Center
have recently
Oklahoma
f
the list of
. A specimen collected in 2010
originally
the fungus, but
test

.
The 2013 adaptive
management strategy adopted by National Forests in
Colorado
Wyoming, and South Dakota is still in
effect.
, Forest Service
Southeast
Please
decontamination of clothing
for all caves under the 2013 management
direction. In addition, clothing and equipment used in
states or provinces where WNS is confirmed or
suspected is strictly prohibited.
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Rare and Uncommon Plants of
Rockhouses: Episode One
David D. Taylor

A number of plant and animal species call these areas
home for at least part of the year. Eleven species of
vascular plants are endemic or nearly so to sandstone
rockhouses. This is the first of a few articles looking at
some of these plants.

Daniel Boone National Forest

A region of erosion resistant limestone, sandstone,
conglomerate, and or quartzite cliffs of Mississippian
or Pennsylvanian- age stretches along the western edge
of the Appalachian Plateaus from Massachusetts to
northern Alabama. Other areas with cliffs include the
Interior Low Plateaus and Ozark Plateaus
physiographic provinces. These cliffs are best
developed along the Red River and Cumberland River
drainages on the Cumberland Plateau, roughly
eastern-central Kentucky south to northern Alabama.
They most often are found along stream valleys. The
cliffs are commonly punctuated with recesses, the
largest of which are found at or near the heads of
narrow stream valleys. These recesses are locally
known as rockhouses or rockshelters and many were
used prehistorically by humans for shelter, and
historically for shelter for both humans and livestock.
An excellent review may be found in Walck et al.
(1996).
Many of these rockhouses are deep, extending 100ft or
more under the cliff. Some are cave-like with dark
zones. While many are very dry and dusty, others have
a continual source of moisture from ground water
seepage through the sandstone that may form the head
of small streams. They are usually shaded, and compared to the surrounding environment have local
climates cooler and more humid in summer and warmer
and more humid in winter. Within the rockhouses,
ledges, crevices, secondary rockhouses, and cavities
can be found on the back wall and ceiling, all
contributing to a variety of microhabitats.

Appalachian bristle fern (Trichomanes boschianum
Sturm) belongs to the Filmy Fern family
(Hymenopyllaceae). Most ferns in this family are found
in tropical environments, with a few like this one
known from temperate climates.

Close up of leaf showing involucres, receptacles, and spores.
Image copyright: Paul G. Davison, University of North
Alabama. Used with permission.

The family name comes from the Greek for membrane
and plant. All of the ferns in the family are delicate
with very thin leaves (translucent) when leaves are
produced. Several of the U.S. species produce only
filamentous or thalloid gametophyes and no fronds.
This species produces leaves up to 20 cm (~8 in) long
and 4 cm (1.6 in) wide. The leaves are membranous
with strong veins (see photo, cover). The indistinct
form of objects can be seen through the leaf tissue. This
thin leaf tissue leads to the name filmy fern. At the tips
of the veins a tube-like involucre is produce in which
spores are formed. A bristle-like structure called a
sporangial receptacle sticks out of the involucre giving
(Fern continues on page 10)
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The species is found in the Appalachian Mountains
(northern Alabama, Georgia and South Carolina,
eastern Tennessee and Kentucky, western North
Carolina, southeast Ohio, and West Virginia),
Arkansas, northeastern Mississippi, and southern
Illinois and Indiana in association with cliffs and
gorges. It is also known from gorges in Chihuahua,
Mexico (NRCS, USDA 2014; Farrar 1993).

(Fern continued from page 9)
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Portion of colony at the back of a rockhouse.
Image: David D. Taylor

the fern the name bristle fern (see photo, page 9).
Spores are formed around the receptacle. The leaves
are attached to a wiry rhizome. The plants can form
large colonies with time, but usually are in small
clumps (see photo, above). The thin leaves of the fern
are only a few cells thick and this means it dries out
rapidly. For this reason it is found in places where
humidity is constantly high and temperatures tend to be
moderate throughout the year such as deep recesses and
cracks in cliffs and rockshelters, and on boulders along
streams or in deep narrow hollows. Often a light is
needed to see the plants. Appalachian filmy fern is
usually found on sandstone or conglomerate, but can be
on other non-calcareous rocks.

Forest Service Statement of Nondiscrimination:
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, age, disability, and where applicable, sex,
marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or
because all or part of an individual’s income is derived from any
public assistance program. (Not all prohibited bases apply to all
programs.) Persons with disabilities who require alternative
means for communication of program information (Braille, large
print, audiotape, etc.) should contact USDA’s TARGET Center
at (202) 720-2600 (voice and TDD). To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W.. Washington, D.C. 20250-9410, or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is
an equal opportunity provider and employer.
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The 2104 Cave and Karst Resource Management class, pictured with the BLM mobile cave exhibit. L-R back row: Knutt
Peterson, Jim Goodbar, Christopher Bishop, Christopher Rye, Robert Grosvenor, Hal Bobbitt, Aaron Stockton, Hans Oaks,
Doug Powell, Seth Lambert, Brad Phillips, Kelly McGill, Ted Preator, Tim Finger, Jocelyn Biro, Craig Towery. L-R front
row: Bryan McKenzie, Mike Brown, Dale Pate, Johanna Kovarik, Dan Seifert, John Owens, Mike Bilbo, Colter Pence,
Cassandra Hummel Not pictured: Kari Points.

Cave and Karst Resource
Management Training 2014
Johanna L. Kovarik

Cave and Karst Geology Program Coordinator
Minerals and Geology Management CNO
The Cave and Karst Resource Management Training for
2014 was held in Cody, WY from May 12th to the 16th
2014. The course was organized, taught, and sponsored by
the Bureau of Land Management (BLM) and the BLM
National Training Center (NTC) with invited instructors
from the National Park Service (NPS), the United States
Fish and Wildlife Service (USFWS), and the USDA Forest
Service. I attended and served as the instructor from the
Forest Service.

The interagency element to the course provided an
opportunity for the students as well as the instructors to
increase their understanding of cave and karst resource
management, and hone their abilities to “think outside the
box” in terms of current management strategies and
approaches. Finally, the course provided much needed
networking opportunities for all to increase their base of
resources for field projects, information, and general
program support.
There were 20 students who participated in the course, with
8 of those students being Forest Service employees from a
range of backgrounds. The course size was kept small due
to in-cave field trip logistics. Forest Service students
represented the Rocky Mountain Region, the Northern
Region, the Pacific Northwest Region, and the
Intermountain Region. Forest Service students ranged from
cave managers who have been managing cave and karst
resources for many years for a variety of agencies to those
new to their cave and karst responsibilities.

Beneath the Forest 11

Status Update on Forest
Service Research and
Development Response to
White Nose Syndrome*
Cynthia D. West
Associate Deputy Chief, Research and Development

Sybill Amelon
Research Wildlife Biologist

Many bat species, including the endangered Indiana bat, are
threatened by White Nose Snydrome.
Image: USDA Forest Service

*provided by Monica Tomosy

Background
Significant decreases in bat abundance due to WNS
may lead to potentially drastic declines in forest pest
control. The invasive fungus, Pseudogymnoascus
destructans (Pd), that causes WNS lives in the soil and
can be transmitted from bat to bat, and continues to
move west and south from the original northeastern
location 8 years ago. The USDA Forest Service has
been working to find ways to slow the spread of this
disease and to recover bat populations using
multidisciplinary scientific expertise and the combined
land management, State and private partnership, and
science missions.
Forest Service scientists are engaged in the full range
of disciplines necessary to find
solutions, and they participate in the U.S. Fish and
Wildlife Service-led WNS National Plan. Forest
Service Research and Development (R&D) is a leader
in fungal pathology, invasive species control, monitoring design, and bat ecology, and is investing significant
efforts in finding mechanisms to slow the disease
spread, in collaboration with State and federal agencies,
universities, and organizations.

Key Points on the U.S. Forest Service R&D
Response to WNS
Completed Efforts:
Developed a “USDA Forest Service Research and
Development National Science Strategy on White Nose
Syndrome” to address the need to expand and coordinate
in-house expertise in applied science and transfer research
into on-the-ground management strategies. The strategy
focuses on Forest Service research capabilities to detect the
fungus, reduce the spread, and recover bat populations, in
support of the WNS National Plan.
Quantification and enhancement of bat population
status, survival, and fitness:
All three workshops to develop a ‘North American Bat
Population Monitoring Program’ have been completed.
Experts in the fields of bat population monitoring and
statistical design and modeling designed a continental
scale sampling frame that is being pilot tested this
summer. A General Technical Report describing the
sampling frame and protocols will be published in
summer 2014.
Range-wide genetic population and viability analyses have
been completed for the federally endangered (FE)
Indiana bat (Myotis sodalis). Genetic analysis for the
FE gray bat (Myotis grisescens), has also been initiated.
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(Bats continued on page 13)

(Bats continued from page 12)

Resource selection analyses of maternity colonies of
Indiana bats before arrival of WNS have been
completed and published; the second phase of this
study will examine these same factors as WNS moves
into these and other areas.
An improved analysis approach using regional long-term
hibernacula monitoring data has demonstrated marked
declines of bat populations in the eastern United States
pre-dating the first documented appearance of WNS.
Exposure trials evaluating a potential biological
augmentation with volatile compounds derived from a
native soil organism have been completed with positive
results. Treatment trials have been initiated.
Published a new report titled White-Nose Syndrome in
Bats: An Overview of Current Knowledge for Land
Managers. The report is a summary of research
findings of federal and state agencies and universities
since 2006.
Evaluation of host biological treatments:
A pilot study identifying microbiota found on healthy bats is
completed. Studies to evaluate these microbes for ability
to inhibit growth of the fungus are being implemented
and additional investigations of potential fungistatic soil
organisms are continuing.
Evaluation of pathogen genetics, ecology and biological
control:
USFS led efforts to genetically characterize many
undescribed, related fungal species and have updated the
nomenclature from Geomyces destructans to the more
accurate placement as Pseudogymnoascus destructans
(Pd). This improved genetic information will now allow
researchers to address the geographic origin of the
fungus and to identify and potentially inhibit virulence
genes.
USFS was a lead partner in developing a more accurate and
sensitive DNA technique for detecting the fungus in
almost any kind of sample (soil, clothing, boots, swabs,
etc.). This test sets a new standard and is now being
used by a team from the Forest Service, U.S. Geological
Survey, and University of Wisconsin-Madison to survey
soil samples from across eastern North America. This
test is 100-fold more sensitive and facilitates detection
of the fungus on bats or in new hibernacula before the
clinical disease is observed.

improved understanding of P.destructans ecology. This
significant step forward will allow scientists to
characterize factors that differentiate Pd from nonpathogenic relatives and will help with the creation of
informed management and mitigation plans.
Risk assessments for targeted management:
Proposed and described a disease cycle for organizing
knowledge about the factors that influence disease progression in host populations, formed a basis for predictive models, and helped to identify points where intervention may slow or halt the spread of disease.
Analysis of long-term hibernacula counts in the four state
region near the epicenter of the disease for the years
1999–2011 found cumulative declines in regional
relative abundance from 1999 to 2011 were 71% in M.
lucifugus, 34% in P. subflavus, 30% in M. sodalis, and
31% in M. septentrionalis. For M. lucifugus one of the
most affected species, populations were stable until
2004 then precipitously declined; the populations of the
other three species declined persistently throughout the
study period. These population trajectories suggest
declines likely resulted from the combined effect of
multiple threats, and indicate a need for enhanced conservation efforts.

On-going Efforts:
Fungal geneticists are working on identifying virulence
genes of Pd and the potential to “turn off” these genes.
Genetic transformation systems have been developed,
genomes of non-pathogenic near relatives have been
sequenced, and the identification of target genes is
underway.
With University collaborators, FS scientists are
investigating naturally occurring bacteria that can
inhibit growth of Pd on bat species.
Continue leading the development of a continental
interagency bat monitoring framework (NABat) to be
used across State, federal lands, provincial, and tribal
lands.
Disinfectants are being tested for efficacy against Pd, upon
request of the National Park Service.
Analyzing the impact of WNS to bat populations, their
viability, genetic diversity and their requirements for
conservation continues.

An initial characterization of fungi occurring in bat
hibernacula has been completed and is facilitating
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Flathead National Forest
Caves Program represents the
United States at Junior
Forestry Competition
Sandra Baker

Flathead National Forest

Last year I had the opportunity to represent the
United States and the Forest Service in the 10th
Annual Junior Forestry Competition hosted by
Russia, where I presented a cave mapping and
inventory project I did as a student volunteer while in
high school. The competition was sponsored by the
Russian Federal Forestry Agency and local
companies in Moscow, and the U.S. Forest Service
provided a scholarship to cover my international
travel costs. There were many students from around
the world ages 16-20 in Russia competing with each
other. Not only did we compete with each other,
many of us became great friends and still contact
each other over e-mail. The main competition was
held in Siberia. We all gathered in Moscow and took
another flight to Siberia were we stayed there for a
few nights till all the students presented their projects
to the judges.
In order to be selected to represent the U.S., I wrote a
paper and submitted it to the Forest Service
International Program Specialist assigned to Russia.
My project was about Cave Conservation and
Management on the Flathead National Forest. I put a
slide show together of all the mapping, monitoring,
and exploring we did in the cave system on the forest.
My supervisor, along with my mentor from high
school helped me piece everything together so it
flowed nicely. After my final presentation was

Sandra Baker with fellow participants from the 10th Annual
Junior Forestry Competition in Russia. Image: S. Baker

together I needed to practice, practice, and practice! I
was scheduled to present my project the first day of
the competition, so I was glad I didn’t have to dwell
on the thought of being nervous for too long. After I
had finished presenting many of the judges asked
questions and the students came up to me wanting to
know more about caving and the things we did on the
Flathead National Forest. Most of the other international students did not know anything about cave
resources, so I was happy to share information with
them. At the end there was a ceremony and prizes
were given out. The lineup of winners was very
unclear so I had a hard time trying to figure out where
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Evaluation of environmental refugia - Collaborative studies
with USGS are evaluating effects of temperature on
growth rate of Pd isolates from North America and
Europe to identify range of growth conditions, which
will aid in identifying conditions that may provide
potential refugia sites.
Evaluating the bat/fungus/microbiome interactions that may
affect WNS susceptibility using landscape genetic
approaches (comparing populations in the affected East
with the unaffected Midwest). Determining where
resistant populations may occur, and the dispersal
patterns of resistant WNS populations. We will isolate
potentially disease resistant genotypes and identify when
particular microbiome and host genotype factors can
result in resistance to WNS.
Following on the regional economic impacts model that
R&D developed to estimate impacts from bat population
losses based on agriculture and forest resources, the
model is being converted into a tool for on-line access
by managers. This tool demonstrates economic impacts
of bat decline from local to regional scales, and addresses questions of impacts and investments. The first estimate of economic impacts from loss of ecosystem services provided by bats was conducted for Missouri, and
the same analysis has been completed for lower 48
states.

Upcoming Efforts:
Additional evaluations of biological control methods using
native species of fungi or bacteria as potential control
agents.
Mechanisms for bunker or mine application of the biological augmentation compound are being piloted.
Evaluate environmental and genetic factors that make bats
more or less susceptible to the disease.
Identify insects consumed by bats and from that work, estimate economic impacts of WNS on bat populations.
A long-term banding study of bats in the southeastern and
Midwestern U.S. will inform models of population persistence and provide a comparison of regional differences in survival rates in relation to environmental conditions.
Development of a method to monitor bat health parameters
to better understand mode of mortality and metabolic
changes during disease progression.

Summary
The potential for WNS to spread to bat populations in
the western states and Canadian provinces remains
unknown, and is cause for concern. Wherever the
fungus exists, USFS R&D is working on environment/
bat/fungus interaction research in an effort to prevent
the spread of the disease. Development of effective
approaches to WNS management requires an
understanding of the epidemiology of this disease, and
consideration of the dynamic host-pathogenenvironment interactions. While we are making
accomplishments with approximately $400K per year,
we could make more progress faster with additional
funds. We also continue to seek Agricultural Research
Service engagement for their fungus bio-control
expertise.
(Flathead continued from page 14)

I had placed in the competition. I believe I did very
well because many of the judges and students came up
to me after the competition and wanted more
information about caves. When we were not
competing the hosts of the competition had many
things planned throughout the day. Our first day out in
the country was in Siberia, and we got to be tourists
and check out the city in which we were staying. We
went to a few museums and parks. Another day they
had a field day for students. They had many different
obstacle courses for us to have a little fun and compete.
Each day they had something fun and exciting for us to
do. Our last night we all got together and had a dance
party and there were mountains of food to eat. One of
my favorite things was getting to try all the interesting
food. Another thing that I enjoyed was meeting all the
students from around the world and learning about the
culture and their background. It was really unique being able to see how different each country is and how
everyone had different cultural beliefs. I enjoyed
representing the U.S. and the Forest Service internationally, and teaching others about cave management.
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